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where 


6 = 


W d L z 

48£7 


The kinetic energy of the vehicle is 


u k = 


wv 2 

2 9 


Assume that 


U e = U k 


Substituting the above relations and solving for W d yields 


w d 


0.35V / WEI\ 
L \ L ) 


The dimensions applicable to this formula include pounds, inches, and seconds. If the 
vehicle velocity is specified in mph then the conversion gives 1 mph = 17.6 in./sec. The 
modulus of elasticity E is in lb/in. 2 , moment of inertia represents in. 4 , and the length of 
the barrier is given in inches. ♦ 


Design Problem 11.4 

Assuming that the barrier discussed in Design Problem 11.3 is supported by a crushable 
material at each anchor, develop a formula for the amount of crush if the absorbed energy 
can be based on a constant crush strength S c . Neglect the elastic strain energy of the 
barrier and let the cross-sectional area of each crushable support be A. Estimate the 
magnitude of the dynamic load W d when A is 4 ft by 4 ft and S c = 40 psi. 

Solution 

Denoting the energy and the amount of compression of the material by U c and S c respec¬ 
tively gives 

U c = 2AS c Sc 

Making U c = U k and solving for S c , we obtain 
WV 2 

S c = 0.00065— 777 — 

A Sc 


W d = 2ASc 

= 2 x 48 X 48 X 40 = 184,320 lb (0.82 x 10 6 N) ♦ 


and 



